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EXECUTIVE SUMMARY

1. General. Asstated in the Definite Project Report, the Cottonwood Island project was
initiated in response to a rapid accumulation of sediment that had greatly reduced the
quantity and quality of the important wetland habitat in the low swales present on
Cottonwood Island and deep water aquatic habitat in Cottonwood Chute. Sedimentation
has been especially acute in the chute’s upper end and in forested portions of the island
adjacent to the Mississippi River. Inthe chute' s shallow areas, dissolved oxygen values
had fallen to critical levels and fish species diversity had decreased.

2. Purpose. The purpose of this report is to provide a summary of the monitoring data
and field observations, as well as project operation and maintenance, since project
completion in 1997.

3. Project Goals, Objectives, and Features. The three goals and associated objectives
for the Cottonwood Island project are as follows:

a. Restore Aquatic Overwintering Habitat

(1) Improve water quality for fish through chute restoration and
enhancement
(2) Provide overwintering water habitat for fish through deep hole creation

b. Restore Main Channel Border Habitat

(1) Provide flowing water habitat for fish through wing dam notches
(2) Provide additional habitat and substrate for benthic and aquatic
organisms through rock placement below wing dams

c. Restore Wetland Habitat

(1) Increase food, shelter, and breeding habitat for wildlife through pothole
creation

(2) Increase bottomland hardwood diversity and quality through
establishment of hardwood trees in existing forest management, crop,
and dredge placement areas

4. Observationsand Conclusions. For the evaluation period of project completion to
December 2000, the objectives to meet each goal had the following observations and
conclusions.

a. Restore Aquatic Overwintering Habitat
(1) Improve Water Quality for Fish

(8) Year 50 Target isto maintain a DO concentration greater than or
equal to 5 milligrams per Liter




(b) Based on water quality data, Y ear 3 (2000) reported a minimum,
maximum, and average DO concentration of 4.67, 23.08, and
11.36 milligrams per Liter, respectively

(c) During the monitoring period of December 1997 to September
2000, the DO concentration fell below 5 milligrams per Liter on
one out of 34 occasions

(d) Post-project DO concentrations showed some improvement
relative to pre-project values

(2) Provide Overwintering Water Habitat for Fish

(a) Year 50 Target for chute excavation is to maintain greater than
or equal to 4.5 acres of water areawith aflat pool depth between
6 and 10 feet while the Y ear 50 Target for deep hole creation is
to maintain greater than or equal to 0.3 acres per hole of water
areawith aflat pool depth greater than or equal to 10 feet

(b) Based on water quality datain lieu of sedimentation transects,
Year 3 (2000) reported an average water depth of 7.04 feet for
chute excavation and 11.66 feet for deep hole creation

(c) Sedimentation transects according to the monitoring plan will
more accurately access sediment deposition and allow
determination of overwintering water habitat in acres

(d) Additional sedimentation transects should be accomplished in
Year 5 (2002) to fully evaluate this objective

(e) Sedimentation rates have varied from Year 0 (1997) to Year 3
(2000), which may indicate that the chute has not stabilized

b. Restore Main Channel Border Habitat

(1) Provide Flowing Water Habitat for Fish

(8) Year 50 Target is to maintain velocities greater than or equal to
0.35, 0.5, and 0.4 feet per second at the following locations; 100
feet upstream of the notch, at the notch, and 100 feet
downstream of the notch, respectively

(b) Year 3 (2000) reported average velocities for Wing Dam Nos. 6
and 15 of 1.17, 1.67, and 1.54 feet per second at the respective
locations described above

(c) Average velocity measurements at the notch and 100 feet
downstream from the notch were considerably higher than those
observed 100 feet upstream, which agrees with the results of
similar studies reported by the IADNR and WES

(2) Provide Additional Habitat and Substrate for Benthic and Aquatic
Organisms
(8) Year 50 Target isto maintain constant numbers of benthic and
aquatic numbers




(b) Based on water quality datain lieu of transects, Year 3 (2000)
reported average scour depths for Wing Dam Nos. 6 and 15 of
3.38 and 1.71 feet, respectively

(c) Transects according to the monitoring plan will more accurately
access and quantify scour areain square feet

(d) Additional transects should be accomplished in Y ear 5 (2002) to
fully evaluate this objective

c. Restore Wetland Habitat.

(1) Increase Food, Shelter, and Breeding Habitat for Wildlife

(a) Year 50 Target isto maintain a cross-sectional area (short chord)
similar to that determined at project completion with some
allowance for sediment deposition

(b) Sedimentation transects according to the monitoring plan will
more accurately access sediment deposition and allow
determination of wildlife habitat in square feet

(c) Additional sedimentation transects should be accomplished in
Year 5 (2002) to fully evaluate this objective

(d) Post—construction field observations of the potholes have shown
regular use by various animals but limited use by waterfowl

(2) Increase Bottomland Hardwood Diversity and Quality
(a) Year 50 Target isto maintain a survival rate greater than or
equal to 20% within the forest management units
(b) Survival survey is scheduled for completion in 2001 by MDOC
(c) Forest management units were mowed twice during 2001
(d) Post—construction field observations of the potholes have shown
regular use by various animals but limited use by waterfowl

5. Conclusionsand Recommendations. Based on data and observations collected since
project completion, the goals and objectives evaluated for the Cottonwood Island project
are being met (see Table 9-1). Sincethisisthe first performance evaluation report,
continued data collection should better define the levels to which all goals and objectives
are being met.

In general, monitoring efforts for the Cottonwood Island project have been performed
according to the Post-Construction Performance Evaluation Plan in Appendix B and
Resource Monitoring and Data Collection Summary in Appendix C. The next PER will be
an abbreviated report completed in March of 2002 following collection of field data from
January 1, 2001 through December 31, 2001.

Project operation and maintenance has been conducted in accordance with the O& M
Manual. There are no operational requirements attached to the Cottonwood Island project.
Annual project inspections by the MDOC have resulted in proper corrective maintenance
actions.



TABLE OF CONTENTS

1. INTRODUCTION L.ttt ettt be et e et e e sne e beenbeeneeenee e 1
= T 100 PP 1
(TS o0 o= SRR OPRTOPR PPN 1

2. PROJECT GOALSAND OBJIECTIVES......coiiiiiie et 2
B GENENEL ...t b et r et e b e e ree s 2
D. GOalS aNd OBJECTIVES........eeieieiii ettt eee s 2

3. PROJECT DESCRIPTION ..ottt sttt sae e 3
A PrOJECE FEALUIES ...ttt ettt e et snn e beeeree s 3
D. ProjeCt CONSLIUCLION .....cutiiiieieitie ettt ettt ettt et e e nbeeeree s 4
C. Project Operation and MaiNtENANCE...........coiuiiiiiiiieiie ettt eee s 4

4. PROJECT MONITORING......coiiiitietteie ettt sttt ns 5
B GENENEL ...t b et b be e b e e ree s 5
b. U.S. Army Corps Of ENQGINEEIS .......ooiiiiiiieiie ettt 5
C. U.S Fish and Wildlife SEIVICE. .......uiiiiiieeiiieiee et 5
d. Missouri Department Of CONSEINVELION .........c.eeiiiiiiiiiieee e 5

5. EVALUATION OF AQUATIC HABITAT OBJECTIVES.......cccooiiiriinienieneeienne 6
a. Improve Water Quality for FiSh ........ooeoiiii e 6
b. Provide Overwintering Water Habitat for Fish..........cccooviiiiiiiiiie 8

6. EVALUATION OF MAIN CHANNEL BORDER REHABILITATION ......cccecueu... 12
a. Provide Flowing Water Habitat for FiSh.........coociiiiiiiiii e 12
b. Provide Additional Habitat and Substrate for Benthic and Aquatic Organisms.............. 13

7. EVALUATION OF WETLAND HABITAT RESTORATION .....ccooiiieieieeee e 15
a. Increase Food, Shelter, and Breeding Habitat for Wildlife...........coccoviiiiiiiiiniieen, 15
b. Increase Bottomland Hardwood Diversity and QUality ...........cccoceeriiiiiniiieeneeiieennns 15

8. OPERATION AND MAINTENANCE SUMMARY ....ooiiiiieiieieeee e 16
B OPEIELION. ...ttt ettt bbbttt be e r e nnns 16
D, MAINTENANCE ...ttt ettt b et et e b e neeenee s 16

9. CONCLUSIONS AND RECOMMENDATIONS ..ottt 17
a. Project Goals, Objectives, and Management Plan............ccooviieiiienin e 17
b. Post-Construction Evaluation and Monitoring SChedules.............ccovviiiiiiiieenieeiens 18
C. Project Operation and MaiNtENANCE. ..........ceiiueeriieiie et 19

d. Project Design ENNANCEMENT ..........eiiiiiiie ettt 19



LIST OF APPENDICES

Appendix A. Acronyms

Appendix B. Post-Construction Evaluation Plan and Sediment Transect Project
Objectives Evaluation

Appendix C. Monitoring and Performance Evaluation Matrix & Resource
Monitoring and Data Collection Summary

Appendix D. Cooperating Agency Correspondence

Appendix E. Water Quality Data

Appendix F. Technical Computations

Appendix G. Project Team Members

Appendix H. References

Appendix |. Distribution List

Appendix J. Plates

LIST OF PLATES

Plate 1. Location Plan, Index, and Vicinity Map
Plate 2. Site Plan
Plate 3. Monitoring Plan

LIST OF FIGURES

Figure E-1. Monitoring Results at Station W-M328.7B during Winter 1999
Figure E-2. Monitoring Results at Station W-M328.7B during Summer 2000



LIST OF TABLES

Table 2-1. Project Goals and Objectives

Table 5-1. Improve Water Quality for Fish

Table 5-2. Provide Overwintering Water Habitat for Fish

Table 5-3. Summary of Electrofishing Survey

Table 6-1. Summary of Notch Velocities at Wing Dams

Table 6-2. Summary of Notch Scour Depths 100" D/S of Wing Dams

Table 9-1. Project Goals and Objectives

Table 9-2. Project Goals and Objectives (revised for this PER only)

Table B-1. Post Construction Evaluation Plan

Table B-2. Sedimentation Transect Project Objectives Evaluation

Table C-1. Monitoring and Performance Evaluation Matrix

Table C-2. Resource Monitoring and Data Collection Summary

Table E-1. Pre-Project Monitoring Results at Station W-M328.7B

Table E-2. Post-Project Monitoring Results at Station W-M328.7B

Table E-3. Post-Project Monitoring Results at Station W-M329.3B

Table E-4. Post-Project Monitoring Results 100" U/S Notch in Wing Dam No. 6
Table E-5. Post-Project Monitoring Results at Notch in Wing Dam No. 6

Table E-6. Post-Project Monitoring Results 100° D/S Notch in Wing Dam No. 6
Table E-7. Post-Project Monitoring Results 100" U/S Notch in Wing Dam No. 15
Table E-8. Post-Project Monitoring Results at Notch in Wing Dam No. 15
Table E-9. Post-Project Monitoring Results 100° D/S Notch in Wing Dam No. 15
Table F-1. Summary of Chute Depths at Station W-M328.7B

Table F-2. Summary of Chute Depths at Station W-M329.3B

Table F-3. Summary of Channel Depths 100" U/S Notch in Wing Dam No. 6
Table F-4. Summary of Channel Depths at Notch in Wing Dam No. 6

Table F-5. Summary of Channel Depths 100" D/S Notch in Wing Dam No. 6
Table F-6. Summary of Channel Depths 100" U/S Notch in Wing Dam No. 15
Table F-7. Summary of Channel Depths at Notch in Wing Dam No. 15

Table F-8. Summary of Channel Depths 100" D/S Notch in Wing Dam No. 15
Table F-9. Summary of Wing Dam Notch Scour Depth

Table F-10. Summary of Wing Dam Notch Velocity

Table G-1. Cottonwood Island Project Team Members



UPPER MISSISSIPPI RIVER SYSTEM
ENVIRONMENTAL MANAGEMENT PROGRAM
POST-CONSTRUCTION PERFORMANCE
EVALUATION REPORT - YEAR 3 (2000)
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1. INTRODUCTION

The Cottonwood Idand Habitat Rehabilitation and Enhancement Project (HREP), hereafter
referred to as “the Cottonwood Island project,” is a part of the Upper Mississippi River
System (UMRS) Environmental Management Program (EMP). The Cottonwood Island
project is located in Pool 21 on the Missouri side of the Mississippi River navigation
channel between River Miles (RM) 328.5 and 331.0. Plate 1 in Appendix J contains the
vicinity map for the Cottonwood Island project. The Cottonwood Island project is
maintained and operated by the Missouri Department of Conservation (MDOC) under the
terms of a Cooperative Agreement with the United States Fish and Wildlife Service
(USFWS).

a. Purpose. The purposes of this Performance Evauation Report (PER) are as
follows:

(1) Summarize the performance of the Cottonwood Island project, based on
the project goals and objectives;

(2) Review the monitoring plan for possible revision;
(3) Summarize project operation and maintenance efforts to date; and

(4) Review engineering performance criteriato aid in the design of future
projects.

b. Scope. Thisreport summarizes available project monitoring data, inspection
records, and field observations made by the United States Army Corps of Engineers
(Corps), the USFWS, and the MDOC for the period from project completion through
December 31, 2000.



2. PROJECT GOALSAND OBJECTIVES

a. General. Asstated in the Definite Project Report (DPR), the Cottonwood
Island project was initiated in response to a rapid accumulation of sediment that had
greatly reduced the quantity and quality of the important wetland habitat in the low swales
present on Cottonwood Island and aquatic overwintering habitat in the deep areas of
Cottonwood Chute. Sedimentation has been especialy acute in the chute’ s upper end and
in forested portions of the island adjacent to the Mississippi River. Inthe shallow areas of
Cottonwood Chute, dissolved oxygen values had fallen to critical levels and fish species
diversity had decreased.

b. Goalsand Objectives. Goals and objectives, formulated during the project
design phase, are summarized in Table 2-1.

TABLE 2-1
Project Goals and Objectives

Goals Objectives Project Features
Restore Improve water quality for fish Chute restoration & enhancement
Aquatic

Overwintering Provide overwintering water habitat for ~ Create deep holes
Habitat fish

Restore Main  Provide flowing water habitat for fish Notch wing dams
Channdl

Border Provide additional habitat and substrate ~ Rock placement below wing
Habitat for benthic and aguatic organisms dams

Restore Increase food, shelter, and breeding Potholes

Wetland habitat for wildlife

Habitat

Increase bottomland hardwood diversity  Establish hardwood treesin

and quality existing forest management, crop,

and dredge placement areas

Table 2-1. Project Goalsand Objectives




3. PROJECT DESCRIPTION

a. Project Features. The Cottonwood Iland project consists of mechanically
excavated side channel and deep holes to restore aquatic overwintering habitat, notched
wing dams to restore main channel border habitat, and mechanically excavated potholes
and planting mast trees to restore wetland habitat. Plate 2 in Appendix J contains the site
plan for the Cottonwood Island project.

(1) Side Channel Excavation. The lower 4,550 feet of Cottonwood Chute
was mechanically excavated to improve water quality and provide overwintering water
habitat for fish. The bottom width of the dredge cut was 40 feet, with a depth of 9 feet
below flat pool (Elevation 470 feet MSL 1912). Cottonwood Chute includes 4 deep holes,
300 feet long and 15 feet below flat pool. Side opes are approximately 2H:1V. For side
channel cross sections, refer to the Operation and Maintenance (O& M) Manual, Plates 11
through 13. For side channel profiles, refer to the O&M Manual, Plates 14 through 16.

(2) Wing Dam Notches. Six wing dams were notched to provide flowing
water habitat for fish and additional habitat and substrate for benthic and aquatic
organisms. The notches were created by removing existing wing dam materia to the
original river bottom or a maximum of 10 feet below flat pool. Each notch was 100 feet
long. For wing dam notching details, refer to O& M Manual, Plate 17. Notches were
staggered in anticipation that flow would increase in the vicinity of the notch, creating a
scour hole behind the wind dams and stimulating a meander to the next wing dam.
Preliminary post-construction monitoring efforts indicate the formation of scour holes
behind the wing dams and an increase in velocity at and below the notches.

(3) Potholes. For the Cottonwood Island project, two 1-acre potholes, one
Ysacre pothole, and two ¥2-acre potholes were mechanically excavated to increase food,
shelter, and breeding habitat for wildlife. 1n general, the potholes are larger and feature a
20-foot bottom width and final elevation approximately 3 feet below flat pool. The sides
of the potholes are stepped. Each “step” is approximately 10 feet wide, with a 1-foot
transition zone to the next step. The transition slopeis 3H:1V. For pothole details and
transects, refer to the O& M Manual, Plates 18 through 23. The potholes have filled with
water and were being used by deer, herons, frogs, and tadpoles less than a week after
completion of construction in 1997. Fish were observed in the potholes following high
water in the spring of 1998.

(4) Mast Trees. Asapreparatory measure, the MDOC in June of 1998
constructed raised planting beds in the agricultural field and reseeded those areas with
redtop grass. During Stage |1 of the Cottonwood Island project, mast trees were planted in
the agricultural field / forest management areas (FMAS), around the pothole perimeters,
and on top of the excavated dredged material berm to increase bottomland hardwood
diversity and quality. Inthe agricultural field and FMAS, trees were planted on 8-inch to
10-inch berms with 30 feet between berms.

As part of afield study during the Stage Il contract, 75 trees received protective fencing
while another 75 trees were sprayed with deer repellent in the agricultural field and FMAS



5/6. The MDOC isresponsible for maintaining this protective fencing and annual
application of the deer repellent over a 3-year period. At the end of this period, the
efficacy of both methods shall be summarized and conclusions drawn for the best method
of protecting the saplings from deer. For mast tree details, refer to the O& M Manual,
Plates 25 through 29.

b. Project Construction. There were three construction phases for the
Cottonwood Island project. The Stage | contract was awarded to Massman Construction
Company, on 28 February 1997. This contract included all of the major project features
except for the planting of mast trees. This feature was completed in the Stage Il contract
during the 1999 construction season. Stage |11 of the Cottonwood Island project consisted
of amodification to the existing causeway road. Construction was complete in the spring
of 2000.

c. Project Operation and Maintenance. Operation and maintenance of the
Cottonwood Idand project is the responsibility of the MDOC in accordance with Section
107(b) of the Water Resources Development Act of 1992, Public Law 102-580. These
functions are further defined in the O&M Manual. The following paragraphs outline the
operation and maintenance instructions for the major project features. These features were
designed and constructed to minimize the operation and maintenance requirements.

Specific operation requirements for the Cottonwood Island project shall be performed as
determined by the MDOC Site Manager. Annua maintenance inspections of the side
channel excavation, wing dam notches, and potholes shall be made by the MDOC Site
Manager to record the presence of undesirable debris, waste materials, and unauthorized
structures. The potholes should be inspected following high water events.

The Corps through annual inspections of the planting sites shall monitor survival and
growth of mast trees. Remedial action shall be performed by the MDOC Site Manager as
necessary to ensure survival. The MDOC Site Manager shall keep records of any
herbicide and deer repellant application, in addition to records of inspections and any
corrective actions taken to ensure survival of the saplings. Vegetation between mast trees
shall be controlled for a minimum of two growing seasons by either mowing or herbicide
application. Vegetation between the planted rows shall not be allowed to exceed a height
of 1 foot during this maintenance period.



4. PROJECT MONITORING

a. General. Appendix B presents the Post-Construction Evaluation Plan, along
with the Sedimentation Transect Project Objectives Evaluation. These references were
developed during the design phase and serve as a guide for measuring and documenting
project performance. The Post-Construction Evaluation Plan also outlines the monitoring
responsibilities for each agency. Appendix C contains the Monitoring and Performance
Evauation Matrix and Resource Monitoring and Data Collection Summary. The
Monitoring and Performance Evaluation Matrix outlines the monitoring responsibilities for
each agency. The Resource Monitoring and Data Collection Summary presents the types
and frequency of data needed to meet the requirements of the Post-Construction Evaluation
Plan. Plate 3 in Appendix J contains the monitoring plan for the Cottonwood Island
project.

b. U.S. Army Corpsof Engineers. The success of the project relative to original
project objectives shall be measured by the Corps, USFWS, and MDOC through
monitoring data, inspection records, and field observations. The Corps has overall
responsibility to evaluate and document project performance.

The Corpsisresponsible for collecting field data as outlined in the Post-Construction
Evaluation Plan at the specified time intervals. The Corps shall aso perform joint
inspections with the USFWS and MDOC in accordance with ER 1130-2-339. The purpose
of these inspections is to assure that adequate maintenance is being performed as presented
in the DPR and O&M Manual. Joint inspections should also occur after any event that
causes damage in excess of annual operation and maintenance costs.

c. U.S. Fish and Wildlife Service. The USFWS does not have project-specific
monitoring responsibilities. However, the USFWS should be present at the joint
inspections with the Corps and MDOC as described in the previous paragraph.

d. Missouri Department of Conservation. The MDOC is responsible for
O&M, as well as monitoring the project through field observations during inspections.
Project inspections should be performed on an annual basis following the guidance
presented in the O&M Manual. It isrecommended that the inspections be conducted in
May or June, which is representative of conditions after spring floods. Joint inspections
with the Corps and USFWS shall also be conducted as described above. During all
inspections, the MDOC should complete the checklist form as provided in the O& M
Manual. Thisform should also include a brief summary of the overall condition of the
project and any maintenance work completed since the last inspection. Once completed, a
copy of the form shall be sent to the Corps.



5. EVALUATION OF AQUATIC HABITAT OBJECTIVES
a. Improve Water Quality for Fish.

(1) Monitoring Results. One of the objectives for restoring aquatic
overwintering habitat is to improve water quality for fish through chute restoration and
enhancement. Over the years, sediment had accumulated in Cottonwood Chute, thus
resulting in aloss of deep, off-channel aquatic habitat. This reduction of depth in the chute
also adversely impacted dissolved oxygen (DO) concentrations. Previous researchers
reported DO concentrations below the Missouri State Standard for the Protection of
Aquatic Life (5 mg/L) in the upper reaches of the chute. Asshown in Appendix B, Table
B-1, the Year 50 Target isto maintain a DO concentration greater than or equal to 5
milligrams per Liter.

One objective of deegpening the lower portion of the chute was to improve water quality by
allowing for a greater volume of oxygen to sustain fish during extended periods of ice
cover. The goa wasto maintain a DO concentration above 5 mg/L during the winter
months. In order to determine the effectiveness of the project in attaining this goal, post-
project water quality monitoring commenced on December 23, 1997 at Stations W-
M328.7B and W-M329.3B (see Appendix J, Plate 3 for water quality station locations).
This report discusses data collected from December 23, 1997 through September 19, 2000.

Data were obtained through a combination of periodic grab samples and the use of in-situ
continuous water quality monitors. Grab samples were collected just below the surface on
34 occasions. The two water quality stations were usually visited twice per month from
June through September and monthly from December through March. Sampling was
usually not performed during April, May, October, and November.

The following variables were typically measured: water depth, velocity, wave height, air
and water temperature, cloud cover, wind speed and direction, DO, pH, total akalinity,
specific conductance, Secchi disk depth, turbidity, suspended solids, chlorophyll (a, b and
c), and pheophytin a.

The results from periodic grab samples collected from Stations W-M328.7B and W-
M329.3B are found in Appendix E, Tables E-2 and E-3, respectively. These tables include
the results from DO and ancillary parameters that are useful in the interpretation of DO
data. At Station W-M328.7B, only one DO concentration was below the 5 mg/L Missouri
State Standard for the Protection of Aquatic Life (4.67 mg/L on June 3, 1998). At Station
W-M329.3B, two DO concentrations were below the 5 mg/L state standard (3.55 mg/L on
June 3, 1998 and 2.41 mg/L on August 25, 1998). The average DO concentrations at the
two water quality stations were more than twice the state standard (11.36 and 10.76 mg/L
at Stations W-M328.7B and W-M329.3B, respectively). All DO concentrations during the
winter months were above the state standard. In fact, on many occasions supersaturated
conditions were observed.



TABLE 5-1

Improve Water Quality for Fish
Water Quality Station Pre-Project Post-Proj ect
W-M328.7B 4/7/92-11/17/95 12/23/97-9/19/00
Total Number of Samples 41 34
Winter (October — March) Samples 16 10
Summer (April — September) Samples 25 24
Total DO Concentrations < 5 mg/L 2 (4.9%) 1 (2.9%)
Winter DO Concentrations < 5 mg/L 0 0
Summer DO Concentrations < 5 mg/L 2 (8.0%) 1 (4.2%)
Minimum DO Concentration (mg/L) 2.96 4.67
Maximum DO Concentration (mg/L) 22.70 23.08
Average DO Concentration (mg/L) 10.39 11.36

Table5-1. Improve Water Quality for Fish

In-situ continuous water quality monitors (Y SI model 6000UPG or 6600UPG sondes) were
deployed on 23 occasions at Station W-M328.7B. Sondes were positioned 3 feet and 12
feet from the bottom during all deployments except for on February 24, 1998 when only
one sonde was deployed 12 feet from the bottom. Deployments were typically for a period
of two weeks during the summer months and four to five weeks during the winter months.
The sondes were normally equipped to measure DO, temperature, pH, specific
conductance, depth and turbidity.

In-situ continuous water quality monitors were deployed at Station W-M328.7B on 6
occasions during the winter months. All DO concentrations were greater than the state
standard and supersaturated conditions were common. Figure E-1 in Appendix E isan
example of DO data collected during the winter with a continuous monitor. The graph
depicts DO concentrations during the February 25 through March 23, 1999 deployment as
measured at points 3 feet (bottom) and 12 feet (surface) from the bottom. Supersaturated
conditions existed for most of the deployment. DO concentrations close to the bottom
generally paralleled and were amost always lower than those observed near the surface.
Data from the bottom sonde only extended to March 19, 2000 due to aloss of battery
power. Daily fluctuationsin DO concentrations near the surface were greater than those
observed near the bottom due to algal photosynthesis.

In-situ continuous water quality monitors were deployed at Station W-M328.7B on 17
occasions during the summer months. During this period, stratification was more intense.
DO concentrations measured 3 feet from the bottom were frequently below the state



standard, while those measured near the surface only occasionaly fell below the state
standard. Figure E-2 in Appendix E is an example of DO data collected during the

summer with a continuous monitor. The graph depicts DO concentrations during the July
25 through August 8, 2000 deployment as measured at points 3 feet (bottom) and 12 feet
(surface) from the bottom. On occasion, the DO concentration at the surface fell below the
5 mg/L state standard. However, these excursions were short lived. Conversely, the DO
concentration near the bottom during this deployment was rarely above the state standard.
During two extended periods, the DO concentration near the bottom showed little diurnal
variation. A sonde malfunction may have been responsible for these anomalies.

(2) Conclusions. The Cottonwood Island project has been successful in
attaining the target DO concentration (>5 mg/L) during the critical winter months.
Another indication of the project’s success is that USFWS and MDOC personnel have not
observed any fish stress or kills since project completion.

Station W-M328.7B pre-project DO and related parameter results are found in Appendix
E, Table E-1. Pre-project samples were not collected at Station W-M329.3B.
Comparisons of pre-project and post-project DO data from surface samples collected at
Station W-M328.7B are summarized in Table 5-1. Post-project percent DO concentrations
<5 mg/L, minimum DO concentration, maximum DO concentration and average DO
concentration values showed some improvement relative to pre-project values.

b. Provide Overwintering Water Habitat for Fish.

(1) Monitoring Results. The other objective for restoring aguatic
overwintering habitat isto provide overwintering water habitat for fish through chute
excavation and deep hole creation. Asshown in Appendix B, Table B-1, the Year 50
Target for chute excavation is to maintain 4.5 acres of water areawith aflat pool depth
between 6 and 10 feet. The Year 50 Target for deep hole creation isto maintain 0.3 acre
per hole of water area with aflat pool depth greater than or equal to 10 feet. Sedimentation
transects for Cottonwood Chute were conducted at project completion to reflect as-built
conditions of the over-wintering water habitat. Since then, additional transects have not
been completed. According to Table C-2 in Appendix C, sedimentation transects are only
required every five years.

However, during water quality monitoring, chute depths at both stations were recorded.
Station W-M328.7B is located adjacent to sedimentation transect “C”. This portion of the
chute was designed to have an ideal water depth greater than or equal to 10 feet at Year 50
and is labeled as a deep hole on the monitoring plan. Station W-M329.3B is located
adjacent to sedimentation tran